In order to evaluate the influence of drought stress on two fig cultivars ('Siah' and 'Sabz'), uniform rooted cuttings of both cultivars were potted in 7 L pots filled with soil mixture. The treatments consisted of 4 drought intervals of 4, 8, 12 and 16 days were applied to attain osmotic potentials of -0.6, -1.15, -1.5 and -1.75 bars, respectively. The results showed, in both cultivars, relative water content (RWC), leaf chlorophyll, protein and starch concentrations decreased with increasing the drought stress. In contrast, total soluble solid (TSS) and proline contents, and also the antioxidant enzyme activities increased. However, 'Siah' showed better leaf recovery and higher activity of superoxide dismutase (SOD) and catalase (CAT) enzymes and proline content than 'Sabz', indicating 'Siah' was a more drought tolerant in comparison with 'Sabz'.
INTRODUCTION
Plants regularly face adverse growth conditions, such as drought. This stress occurs when water supply to roots is limited or when the transpiration rate is very high. These two conditions often coincide under arid and semiarid climates (Reddy et al. 2004) . The outcome of drought can lead to growth delay, reduction of productivity and in extreme cases plant demise. Plant tolerance against water deficit conditions is seen in almost all species; however its extent varies a lot (Chaitanya et al. 2003) . Diversity is the key for selecting promising genotypes for a specific region. Plant responses to water stress varies too, from species to species and a vast range of mechanisms has been developed to deal with deleterious impact of drought such as reduction in growth rate, stem elongation, leaf expansion and orientation and stomata movement (Jung 2004) . Accumulation of osmo-protectants such as proline and glycine betaine, synthesis of antioxidants such ascorbate and tocopherol and increased activity of radical scavenging enzymes such as peroxidase (POD), superoxide dismutase (SOD), ascorbic peroxidase (APX) and catalase (CAT) are other means of plants against water stress (Muller et al. 2006; Sircelj et al. 2005) .
Fig (Ficus carica L.) is one of the most important horticultural crops grown under Mediterranean climate
conditions (Rostami and Rahemi, 2013) . This plant is tolerant to seasonal drought and can be cultivated under non-irrigated conditions (Kuden and Tanriver,1998) . 
MATERIALS AND METHODS
One year old, certificated uniform rooted cuttings of two fig cultivars ('Sabz' and ''Siah' '), were bought from a local commercial nursery. They were potted in 7 L plastic pots filled with a soil mixture of soil, sand and leaf mold (1:1:1, V:V;V). The pots were placed in a greenhouse with day/night temperatures of 27/22 ºC respectively, relative humidity of 35% and natural sun light. Field capacity of the pots (FC) was determined according to the protocol described by Richards (1949) .
Based on FC. and permanent wilting point (PWP), 4 drought intervals of 4, 8, 12 and 16 days which created the osmotic potentials of -0.6, -1.15, -1.5 and -1.75 bar in the pots, respectively, were applied. After 2 months of treatments, the following characters were measured.
Leaf relative water content (RWC) was measured by using ten leaf discs of 7 mm diameter. The fresh weight (FW) of the leaf discs of each treatment was weighed .
The discs were then hydrated until saturation (constant weight) for 48 h at 5°C in darkness and they were weight (TW). Leaf discs were dried in an oven at 75 °C for 48 h to obtain dry weight (DW). Relative water content was calculated according to the following equation: Proline was extracted and its concentration was determined by the method of Bates et al. (1973) . Leaf segments were homogenized with 3% sulfosalicylic acid and the homogenate was centrifuged at 3,000 rpm for 20 min. The supernatant was treated with acetic acid and acid ninhydrin, boiled for one hour and then absorbance at 520 nm was determined. Contents of proline was expressed as μmol g −1 FW.
Leaf chlorophyll content was measured using the following procedure: chlorophyll was extracted with 80% ethanol and the extract was centrifuged at 8000 rpm for 10 min. Chlorophyll content was colorimetrically determined using the following formula:
Chlorophyll ( Starch concentration in the leaf samples was measured using anthrone reagent (McCready et al. 1950) . In this method, 5 mL of cold water and 6.5mL perchloric acid (52%) were added to the residual material used for sugar analysis and mixed for 15 min.
About 20 mL of water was then added and the sample was centrifuged. The supernatant was separated and the same procedure was repeated with the precipitate. The supernatants were combined and left for 30 min at 0°C.
After filtration, the volumes of supernatants were adjusted to 100 mL. About 2.5 ml of cold anthrone solution (2%) was added, and the sample was heated at 100°C for 7.5 min, then transferred immediately to an ice bath and cooled to room temperature. Absorption at 630 nm was recorded using a spectrophotometer (Model UV-120-20, Japan).
Antioxidant Enzymes
For enzyme extraction, leaves (0.5 g fresh weight)
were ground to fine powder in liquid nitrogen with mortar and pestle and then homogenized in 2 ml extraction buffer of 50 mM phosphate buffer saline (PBS), pH 8, 0.1 mM EDTA, 4% polyvinyl polypyroidone (PVPP). After centrifugation (4ºC, 12000 rpm, 20 min), the supernatant was collected and used for antioxidant enzymes activities analysis.
Catalase (CAT) activity was determined by the decomposition of H 2 O 2 and was measured spectrophotometrically by following the decrease in absorbance at 240 nm. The activity was calculated using CAT extinction coefficient : 0.036 mM -1 Cm -1 (Dhindsa et al. 1980) . Peroxidase (POD) activity was determined by Chance and Maehly (1995) method. A 100 ml of reaction mixture contained 10 ml of 1% guaiacol (V/V), 10 ml of 0.3% H 2 O 2 and 80 ml of 50 mM phosphate buffer (pH 6.6). Enzyme extract was added and the increase in absorbance due to oxidation of guaiacol (extinction coefficient: 26.6 mM -1 cm -1 ) was monitored at 470 nm.
Superoxide dismutase (SOD) activity was determined according to Beauchamp and Fridovich (1971) . The reaction mixture contained 50 mM Kphosphate buffer (pH 7.8), 13 mM methionine, 75 μM NBT, 0.1 μM EDTA, 4 μM riboflavin and enzyme extract.The reaction was based on the measurement of inhibition in the photochemical reduction of nitroblue tetrazolium (NBT) spectrophotometrically at 560 nm. Ascorbite peroxidase (APX) was determined using a method described by Nakano and Asada (1987) ).
Design and Statistical analysis
A facterial experiment of 4(drought intervals) × 2 (cultivars) was carried out in a completely randomized design with 6 replications and each replication included 2 plants. Data were analyzed using SAS software, and Tukey's test was used for comparison of means at 5% of probability.
RESULTS AND DISCUSSION
After 19 In both cultivars, leaf protein and RWC % decreased with increasing water deficit; however there was no significant difference between the two cultivars ( Table   1) The highest amount of leaf proline concentration was observed in drought interval of 16 days which was significantly higher than the control. The data of table 1 shows that 'Siah' cultivar significantly had higher level of proline than 'Sabz' cultivar . In relation to leaf total chlorophyll, there was a high interaction between drought and cultivar on leaf chlorophyll content; the amount of chlorophyll decreased along with increasing drought, but in water deficit of 12 days, 'Siah' cultivar showed higher amount of chlorophyll content than 'Sabz' cultivar (Table 1 ).
Figure 2. Changes in relative water content (RWC) and protein in two fig
cultivars.
The result indicate without respect to different cultivars, there was a negative correlation between leaf proline content and chlorophyll, as increasing drought intervals, a sharp increased in leaf proline content, and a sharp decreased in total chlorophyll was observed (Figure 3) . Leaf chlorophyll degradation in plants exposed to water stress might be due to change of conversion of gluthamate to proline instead of chlorophyll (Madhavarao et al. 2006) . It has been reported that drought inhibits the photosynthesis of plants, damages the photosynthetic apparatus, and causes changes in chlorophyll content and components (Taiz and Zeiger, 2010 ). In the current study, 'Siah' had higher levels of proline in comparison to 'Sabz'. (Table 1) .
As it has been indicated in figure 4 Kaplan and Guy, 2004; Basu et al. 2007; Kempa et al. 2008) . Sugars that accumulate in response to stress can function as osmolytes to maintain cell turgor and have the ability to protect membranes and proteins from stress damage (Kaplan and Guy, 2004) .
The result showed that there was a high interaction between cultivar and drought on SOD and CAT activity.
The highest SOD (304.7 U g FW -1
) and CAT (97.5 U g FW -1 ) activities were achieved in 'Siah' in drought period of 12 days (Table 2 ). There was no significant difference between the two cultivars in relation to POD and APX activities. In both cultivars, along with increasing drought, POD activity increased. The highest activity was achieved in drought interval of 12 days, however, a significant decline in POD activity was observed in drought of 16 days. In relation to APX, it was 16 days of drought that showed highest activity of APX (Table 2) . Oxidative stress has been cited as another factor responsible for reduction of chlorophyll content in plants under stresses such as drought. Upon moderate drought conditions, photosynthesis decreases mainly due to stomata closure, as stress progresses excess energy may result in increased production of reactive oxygen species (ROS) in chloroplasts, mitochondria and peroxysomes (Taiz and Zeiger, 2010) . Excessive ROS production can cause oxidative stress which damages plants by oxidizing photosynthetic pigments, membranes, lipids, proteins and nucleic acids (Mittler et al., 2004) . To keep ROS levels under control the plants have non-enzymatic and enzymatic antioxidant system, such as SOD, POD, APX and CAT to protect cells from oxidative damages, (Mittler, 2002) . As it has been indicated in table 2, drought caused augmentation of activity of these radical scavenging enzymes which were in accordance with previous investigations (Alguacil et al., 2006; Csiszar et al., 2005; Bakalova et al., 2004; Badawi et al., 2003) . It has been reported that constitutive activity and induced activity of antioxidant enzymes are higher in more stress tolerant plants, and this can be considered as a marker for selecting them (Turkan et al., 2005) . In the current study, 'Siah' fig had higher activity of these enzymes and can be expected that this cultivar must be more tolerant than 'Sabz', which was true in most of the measured parameters
CONCLUSION
In both fig cultivars, drought affected the physiological and the antioxidant enzymes, however 'Siah' accumulated more proline, soluble sugars and starch, and also had higher activity of SOD and CAT enzymes. Parallel to the above changes, 'Siah' showed better and faster recovery after a long drought duration which is a desirable character for rainfed regions. It may be concluded from the current study that 'Siah'is more drought tolerant than 'Sabz'. 
